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(54) PLASMA PROCESSING APPARATUS AND ITS ASSEMBLING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To overcome the problem 
of a prior art such that plasma processing is affected 
adversely when the surface of a shield member 9 is cut 
off partially by plasma and the surface treatment film is 
eliminated and, since a decision is made that the life of 
the shield member 9 has expired even when a limited 
part thereof is cut off, the shield member 9 must be 
replaced and a high cost is imposed for replacing the 
shield member 9. 

SOLUTION: The plasma processing apparatus 10 
comprises a lower electrode 12 for supporting a wafer W 
in a chamber 1 1 , a member 19 for shielding the inner 
circumferential surface of the chamber 1 1 from plasma 
for processing the wafer W supported by the lower 
electrode 12, and a baffle plate 18 disposed in a gap between the shielding member 19 and 
the lower electrode 12 in order to discharge gas in the chamber 11 while diffusing, wherein a 
resin plate 20 is fixed replaceably to the inner circumferential surface of the shielding member 
19, and the resin plate 20 is imparted with a compressive stress in the circumferential 
direction. 




f 
tCB 



http://wwwl 9.ipdl.ncipi.go.jp/PAl/result/detaiymain/wAAAFSaO.ZDA4141 5 1 473P1 .htm 1/1 0/05 



(19)B*0fcfW (JP) 02) & !$f fft $j[ (A) (umiKIW&M* 

#$§2002-151473 
(P2002-151473A) 
(43)&BHB ¥&14*p5£24B (2002.5.24) 



(5i)inta. 7 mmn 

H 0 1 L 21/3065 

B 0 1 J 19/08 

C2 3C 16/44 

H0 5H 1/46 



F I 

B 0 1 J 19/08 

C2 3C 16/44 
H 0 5 H 1/46 

H 0 1 L 21/302 



?-*3-r(##> 

E 4G075 

J 4K030 

M 5F004 
B 



m*m<D&9 OL (± 8 H) 



(2l)ttW*3 


ftK2000-345008( P2000-345008) 


(71) USA 


000219867 










(22) ABB 


¥&12*Rlfl 130 (2000. 11. 13) 




JtCKSfltKaMfi 5 TB 3 # 6 *t 






(72) »W* 










UlSyMW*»#»MtTft2381*ao 1 














(72)$SW# 










iiitumimw%T«238i«««> i 














(74) ^SA 


100096910 



















(54) imwozm 77Xvmmw&a*<o»&m 



WN- 1 1 rtT">XAWSr3d^-rSTS?«IS 1 2 b . Z 

r?x-?frhi"r vk- 1 1 <7)mw$m.?&&®® 

*f 1 9 fc . £a*lHttr 1 9 tTSPmSi 1 2 fcOlMBic 



(•) 



(b) 



it 



t6 



I — -208 



20 



2oe 



20A 



(c) 




(d) 



20A _/20 



209 



!(2) 002-1 5 1473 (P2002-ch-73 



ryx^mmm. 

fc, c^sBK^kjjE3a**k«iwa(ciais*iJLo 

aiifcfc £#4 Lfc I fc t Xy XvfcoggS. 
[|f*JH3] ^<fcfcJJE»IMFCKiSS*i*T5 

fc£fc*1«fc**lt^lHII^3^vvffi*i* 

wettw^x^asiai. 

±00. 1-0. 4X*<RfcLfc£fc*l«i:-r*ll 

i Hnwou *>wf*ia» i ^(cfes^r^xvKia 
ass. 

T5Xv«giiSI£fi*4T*#ffi-C*->T. 

v^Bi^stirrsnwjwcjBijw-iigi:, jjepms 

^S*T±iEttllllRfcffl*l<dOBa»6**ft4-r*I 

urn. 

77Xvms&LZi&*£xiijm-cbr>x. mm. 

W«HifclWfcll4«JJBlSl»«K)rtiHfc^b 

r5xv^^jjwisa^rt«ffi&*»t*jBRaw 



miz$bithxnb , ±MMtitizmwR*7owsn 
bxmb&ffittzzbi<mb-tz>T7x-?m£&?> 

b. zco^mx-m^titzmmmm.-tht:^ 
75x*ii>b±Hm%^wm*3emt&&Ram 
b. Z0xmm<wmtzwttiim'siik£mt9 
ixizxyXvwsm&imzx&ijmT'b^x. jjb 

^5*T±iE«JHRfc:«*ft«0JBEWB*Srft4-t*IB 

fc ifliifc i t k -r s xy x-?>®mmwcr>&SLij 
a. 

[0001 ] 

i&x±.nnmim] *9tm±. Tyx-?9&mmmRTS 

[0002] 

immm ryx-?$mm.\±, toumsxm- 
- 1 wsffi i Afciai*<ifc»aid*«faiT»«fi2 

fc. COT««2^JJSrfcTa»ff2i:¥fftiHiS 
*ifc±a«SS3i:*flii» JJW34'WtW<-i 

t<k 3 ClIBilt* J: 5 Lt»6 . 2 fcliA^f 

rx^±m<ommm,M4 #g£«4 a iximz 

ti. ±SWff3t{i7"5Xv«tfflwSffflttmB5*q5 

frb77Xvmmtfx&m&i%tfb±Twwsi2 . 

3 fc«i-PftO«HiW* t WJo U-C±T<0«S2 , 3 
flJT'J5fSgtf>r7 XV £ «Mfite)^**WB 
■C^t J: a (cSBRP 1 B4»4,SWf6 . 
[ 0 0 0 3 ] £ fc , TS5«fli 2 1 Jif-v ^n*- 1 tOSffi 

n, imi A<7)Tin'X-)i'* : Ji§ztt&m®ffi&6 

BizmZZtlXUZ. S»a5«6A±SS^h^tIgBDl 

sas 2 n'- i rtxiBttsii 6 b £ it ix m% 

I. T9Xvfta*ff^B»(CliTOTtt2tt±«ia3 
1 0 0 0 4 ] TgUmfii 2<7)±Jgj&fiJtC{i u 



!(3) 002-1 5 1473 (P2002-chB& 



)V7i>- h 8 *ftLx<f-\ 1 rtor^xvsasgs 

1Cj&»$,SBK*1B'sSHW-*. 4*:. ffyA'-l« 
rtJSiB(cJ4j8«aW93WR^^")ft»tfe<i. SIR 

SP«9 ici otft 1 <ortfflffi*«Hl/cv>* . 
fflHW9ttf t-(*y«W>6l»il,. 4 
fc79Xv|ttJS*<0f-+W<- 1 rtMF\tftfM*l» 
ibLTf-*J"<-10?y-->'* r tti:**>T^*. £ 

flfc J: -5t«?ix, **>«iHfcUif-* w<- l b m- 
[0005] 

tt9\t$m<7)-%W7yXHzS. 9fflOR4>*iT*IH«i 

^xt,*m&x'mm&90)mtmi. msmt 
agKS»f9i#oiM»*««flre'*ftfc«>. igigcfp 

» 9 w n x h t,m < & h b v *3 ilg A* * o fc . 
[0006] *^bjj±, Jb£OT£JH8W-&fc*>fc$r3 

ZbWX'% , lAV^T{iT5X-7«igiaX hOffi^tS^ 
[0007] 

[Wifc«fifct-6fc«xo*a3 *«f»^ii«jait:iM 

[0 0 08] 4fc. *#5ittlt^2fcBlto75XV 

wmm^ >)mmftx'm>m.#z5.m&3&fft 
b . z (oimftx'imwzmimm m-t **:*><» 

[00 09] *ma1$%m3lZiffi<Q7yX-? 



mLmiznimkmm uz z t ztm t ti t> 

[ o o i o ] 4fc. *wmmmMztm<r>??x-? 
msmt. mim\^mMm3<r)^ifofrimzw& 
nmiz&^x. ±im$imz%#ttztemmzm 
uzz b &mb?z> h<r>x'$>i . 

[00 1 1 3 4fc, *«#0l»«JB5fce««)r9Xv 
XHIgV*. 1 ~lt^4 Wftifr 1 JBtffitU 

ttfcmim*t:it±Mmmmm.m®%z sue 

«S§ilortJ3ffi4fe(i±i2)finKamwrt^iiOR^^ 
$£90. 1-0. 4K5<RS£US£fc*1Wai:-$-4 

[ o o 1 2 ] *7t. *^h^i«^6 tieKcoT-^xv 
^a^a^ai^i, wm%fiT77X'?z%&.is 

±m®ttmmL<r)--®&?imiz®titx±i?>m® 

vmmztttZitxHmmizmfonEMfcniti 
*-rixnb&mt.izzk&mb?n>e>x-t>i>. 

[ 0 0 1 3 ] 4fc, *«HBcoiH&S7{=ffi«<07 , 5Xv 

ssrsrf r y x-?mgmz m*£.x h-mx-b -> r . 

Mtt<0®8i«O-«S: mizmt itX ±Bim8&»to 
miz^hitZIMb , ±IEM4tffcfflJli«£^n®K 
K«rcS*T±IEilli«fc«l*rt«)£B«B6*tft4't* 

[ 0 0 1 4 ] *3MB^)!W»a8tEa<or5Xv 

htz^<r>7yx^i)^hwm^<n^mm^m:-th 
mmb. zcn>mm(n>nimiz®mfottm®. 
\zm^ixtz7yx-?>)ss^m.t:m-±xh-mxh -> 
x. %ttmm.mmznhx±i?mm&<r)m 

JJEni««OlllllMRO--»«rrt«fc«**TJJEj£ 

I). 

[ 0 0 1 5 ] ^m<r>m^m9iZidM<^7yX-7 



1 



!(4) 002-1 51473 (P2002-ch & 



t. ±3@emmnm*zt r )i>&'Wm*z*iri- 

0>m£&*xtl3Mb* ±HI4*fetlWK«c«n 
[00 16] 

[fWIOSSilWHBIl] OTs 01-05 (c^tHSfi^m 

i k . i i rt-oxyNWfettaws»»^iB 
^TS5«s i2k. dcoTgsm® 1 2co±mzT^mm 
i 2 1 wfcRis*ifc±«*fi 1 3 k * 

T®n® 1 2 fc|*/<4 7X8£ffl<9&Jii£€lI 1 4 #s 
£351 4A£tfLT*ttS*U ±«Wff 1 3tttT9X 

§*lTVv&. T$««§1 2fl5*fflfc(iff«f-vy^ 1 6 
*9S*3*u iBS!«gl 6A*»fe<0Wlffi^J:o-C^x 

[ 0 0 1 7 ] TSI«® 1 2<WJl!iMKcHJHI31 

RS*U 7*-#Xl)y:/l 2A£tf-LTTg?«ffil 2 
k_hS5«&l SIBT^Lfc^XTfc^XAWfc**) 
SidfcLT^S. TaHWl2W9X-?fc» 
JftfS^fc{±HiUPB^6frSflM;frA-i 2B# 
Wt*><-1 2BfcJ:->'CT«Bl 2*7 

5X-7*»6«»ltvi*. ±gp«ffii 3tt«£Hr+3Ea 

13A**L. *«±BB«WW>^«ft?Ll3B*»feJ!l 
ME;!fx*5?&L. *<0TSIS1 3Cfc»|£8*ifcfl»«L 
1 3D*»6f-ir^<-l lft^mmtfA£&&tZ>* 

otz%->x^h. «, Hifc*$wc» 1 7ti<o-x-e 

[0018] ±1 ET&«@ 1 2 OjJB»fcttR«K<0# 
flttS (A'.y7^7W-h) 1 8jWR»)ft»tfc*U 75X 

3B«$il*?Ll8A^LT7*5XV»iai 1A*>*> 
iMtfl lBW^8Jti**J:3t:LTHS. 

[00 19] ffiiLT. 01 J: 5 fcJbE*-* W<- 
1 lOJUOTflfiBW±J^lC7?VaTO*#*4«tt0> 

X%f$LZti, ft^A'-l K»jffl*te5ILT^I>. 
»=. *Sat9BSST1i» 5EScg?»l 9cort^®t(iSfli 
K2 0 #SM»rffifc:£*S*iTV*S. -O^B§«2 0 
li, WitfBjftttffllSCi-jTJftfiS^TV^. HSStt 
fflffiTMUmcMRSfi*^**. MitiKxx* (r 



n&yE97 v{£*+\s>mmmmi2 o k lt# 

[0020] ±KfMHK2 0(i. 0ti.OG92 tCSrf J: 3 
!C»*lC»jSSft.TV**. *<0W««CliHH<9 ( a ) . 
( b ) iZsretX p (C*&8 2 OA. 2 0 B k 

aWBiRSiiTv^. *lt. ®mmozmmtii9 
izmtmiz. vm.2o*mw> < c > a 

I»10(d) fcjjrfJ: •? WlgOS^S? 2 0 A . 
2 0 B *«a£*rt£T R«ttfc»fcr& . ^#<7)g|IM«i 

2 0ttTO«fc^$*ifcg^anHwri 9^sm? 
mmmgztfmm 1 9oajms «t o o . 1 ~ 

0. 4X*<RJ&S*iTH*. £tf>i3fc*£»20 
A. 2 0 B **fcTR«ttfc#JSSftfc«IMR2 OOfl- 

$ SrMiSEgp» 1 9 mm s j: o ^< rj&*-* c k 

lZ . 2 0 A . 2 0 B jWKt o fc»»T*tt-*<«B 

mim^m^smmzmix^it:^ mm.2 

OrtfcHH ( d ) WfcWT^ffl^lSWffiBJSflj&W* 

t^iim«2 o«ot»ami 9fc?^L. m&m 1 9*^ 

${±. ^=5r< k i,77Xvj55a^<7)A-.y7;W7U-h 1 

8 j: 0 t>±«oi(«Tram 1 9<7)mw*wmh 
^t6ti«es*i. mtri 9*«atr7Xvtis$n 

$rV\k3fcLT*4. i«)«^ffiJ:»)*<RSL. ^*-y 
7/P7U- M 8 X D «>T*«lLTV^i k^tf* L 
v>. ^BiS2 0<?)Ji$iiM^-ri.^k3!pT^** { . 
«ff±l. 5-2. OmmnSUZ&mt&ZtWtB-tl 
\>\ M. 02Cfc^T. 2 0CJi»^ajfflOSt»J£ 
■fSTLTfcS. 

[ 0 0 2 1 ] k ±l£^«^fiill§«2 Ott*f^ 

**>*3 Wt*«TT iJWrt 0 SrigiStgW 

1 9fc«LTa»Lfc««Tie»S-fr6rk*«LV^ 
*CIT\ *IQl3WBT'l4BI3C*ti6a5 0tlB^T« 
lll«2 0<0ftS*K»fc:»&t6. ^^M5 0ti. M 
iff T;US --7 At J: oT«R*K»*Sflfc-»<or 
5 1k. ifLfePrriz-HSl. 5 1ti 

■9Taa*snfcWJ»»3i»»5 2 k . i^iii^sgms 2 

fcflWLfclttircWTU-h 5 1.51 Sr^^S^t^ 
WR«*S/<Wr 5 3 k . h 5 1 . 5 1 <0-Jg£ 

gCflUtXV- t>54k£*LTV>l>. 4^c. M71^- 
h 5 1 . 5 1 <riW}fa±jftP>Pm£\&r->m5 1 A. 
5 1 Aiffi&Ztl. ZtM>0)T-JW5 1 A. 5 1 A# 
S!i«2 0 *i&^5 OrtKifA-f SS&Otf'f KUfcft-j 
TV^. ^O^5 0tt€iaS (B^-f ) rtT«??$ 
ft. »t-j£«iB« 2 3±3T:) X'&mix 

mm.2 o «o«§ ^rac^x-# stast lt*s. 



!(5) 002-1 5 1473 (P2002-ch;73 



#4. ^^Bsotiai^^aEffl^sttTffl 

[0022] »K^ttBfi2 0 ZgmUtt 1 9fc 

««««« 2 0 <0WI«)S^ff 2 0 A , 2 0 B fc«fc£ 
fctfTPMPRfc-f*. CWR!BTH4fcUWJ:dfc. 

n««<oHW*rt«fc*4*rji«»» 1 9rt^o« 
2 ooRfgi«cogi5^$r)i»« 1 9<7)mmizmhtz 
mixpmw&tzwtv. ®m.2o±mmmtfi 
z\m®gmi9<r)\*imm£ t )o. i~o. 4%z& 

j]tfmmmmwL2omu$uz®z . iav^-cumb 

«2 0a^LT3MHK»l 9<OrtJBfflfc5MBfc** 
U i<0*4TlijMttWl 9*4>1MWctt*Wi&v>tt 
«C*4. ft. H4fc*JWt» ftttSttl 90rt«lB(C 

«ws 1 9 Mtmm 2 o (ormmmti 
bwc**. 

[oo23] mmm.2 o tfsmztiKmmt 1 9 

U20{z^xmmixtL7?x-?wm!g.i owm. 

-1 lo/gyKtttiwtflati-jTy^xv+w 
<mts#+*vk- \ i<r>p\WffiZ?i&th. bzh 

a. «tiiMR2o«<«tt(:^T)fieami 9^a«$ri» 

4fc. ft#Oj:o^*yA<ifi8^tn9£i: 

*ffllO#»4 9 fcltLLStf T9X-781 
3TffiHfi2 O^Lft^Cli 8J8HS2 0 

•ti^fttTjBKstt 1 9 smmmiwi+izbtf 

U3&»tfflKR20*aMmi9t*tLT«* 
ffiHSft 2 0 ^^-Tl, C b tfT* h . 

[0024] 4*:, T^xv+cii&sfcws**-* 



0 «SSW*£ttTN: toSMW)^ 'J --^XSrirbSK 

[0025] jyjtas u: j a fc^aeraBt i . 
ierami 9^rt^ntciaiii«2o^^iTOcg« 

«mE2 0fcjB«»tri9<oiafc:7-5xv36«ig'3a 
x/csraawf 1 9 jmiiw* £ t m±t & z t 

*. ttH«2 0*t»«L-CfciHBK2 0«:SaW 

stfttcwrauEttm 9***>4*ti9iBUWirr 

ttnK2 0(0$ilific(>i»9W7 

nmtctf^ita&fr-**. 4*. r5XvM4j«iwi« 

*>, 7yx-?miz£&®m.2o<7)3&uz£*)i-*y 
a*- 1 1 a^ho? y --y/ii*t5 - fc , 

0tt«*r*9. L*»fc*^-x*R&*v>fc*>, 
&b IXntUHfiWChi. 
[ 0 0 2 6 ] 4fc. B5tt^H^HlK>ldmiCff i 
Slfl§«2 0 ■ 1 9fciS*^*#tt*ii**Bre 

*<vmm<?>%zm#<?>®m$.2ozmmz 
tfc*^tHt*s(c4->rv^*. 049. rowfcoH 

JWE2 0 ' tiitiSgm 1 9^M»f *1t<^JWl$3!« 

nwi 9com%z £*)(). i-o. 4%*<^s$ 

fLtV>l.. ^«0n««O^fH«2 0 ' £&i8tg?m 9tC 

HS2 0' <^)-«*rtflifc:il4*o-3, jgiKI5«19rt 
^fli«2 0' 2r^»-f4. ©H«2 0' j^^tSilS 

iz®mm2o- *aas*4**«ftt«u. ^1^20- 

^jgiESW 1 9 1 . *2gJtiBJB££ t, JJE 

Hsictjv^r. antta»i9<ort«iB(c]tt«$fu:a» 

1 9A(iffiligP«2 0OTSg* J S«-ri>ga5T'&l»„ 
[0027]^, ±a#HSt^ffi-C'tiffllii« 20.2 

o* $:)mmi9izmtii%itiz^xmwiK 

mx**>rt- (%m®%) <?>ftmmizmmm.t:$i 
*mi. mmmBbmmmmstmiz 
btfx%z>. ttz. *mu7yx-?>>mm&<7)-kxiz 

WSthZbtfX'th. 
[0028] 

\?mmm\ *wft<mim 1 -mm9 izim<m 

*)&LWfH-&ZbtfX-$. WTU75X'?jmaz 

fe<OSPPgSSl*j^iB^<0«ia$-|5&±LT58a§S47tli: 
ifiK«*fO^ , J--^tt*««>6Ci:* t tr*4X5X 



1(6) 002-1 5 1473 (P2002-ch73 



im2 ] mi fc*tr9xvjpBarfcfflv^*ifc«» 
mm o a ix*?mx\ < a > a^K^mecs-^ 
mm. ( b ) « ( a > izTK^msttfrbfuz* 

-f¥ffi0. ( c ) \t ( a ) fciStfttB«£A*>fctt!ll* 

*tohbb. ( d ) ( a ) xmrnmsLvimtwh 

[03 ] HI K^rfflB«^RSSrJi5&t*J6R**t 
0T\ ( a ) itM^flffiiEH, ( b ) (iifia*)-* 

( d ) \mM^m-^ztikkiT7jk-tmx'*>& . 

[HI] 




[04 ] B2(^^IW»]KK«mtc3»f1-«4K!ll« 

*-rasHS0-c&6. 

[H5 ] *m(omnmmmzm^t>ti&mm.z& 

mmizmmi-im^tmmx'hi. 

[06 ] m<ory x-7>mmwmmmm^t 

wiwrnx-hz. 

i o Tyx^mmmm 

1 1 ft^A- 

12 T&lt® C£»tt) 

19 gmtt 

20. 20' 

[023 

(•) 



(b) 

s — 

(c) 



<d) 




206 



!(7) 002-1 5 1473 ( P 2 0 0 2 -ch'B7 3 



(b) 



51 



^3 

61 



[03] 
(a) 



f//SSS////Sj I YSSSJ WSSSSSSJ I X^/^J>5^!»««^^5^ 



51 



Cc) 




-51 



[04] [05] 




!(8) 002-1 5 1473 ( P 2 0 0 2 -ch%||& 



me] 




F?-A(#:#) 4G075 AA24 AA30 AA51 CA47 DA02 
EB01 EC10 FB12 FC20 
4K030 FA01 KA08 KA30 KA46 
5F004 AA15 BA04 BB21 BB23 BB28 
BB29 BC02 CA04 



PAT -NO: 



JP02002151473A 



DOCUMENT- IDENTIFIER : 



JP 2002151473 A 



TITLE : 



PLASMA PROCESSING APPARATUS AND ITS ASSEMBLING METHOD 



PUBN-DATE: 



May 24, 2002 



INVENTOR - INFORMATION : 
NAME 

TOMOYOSHI, TSUTOMU 
KOIZUMI , KATSUYUKI 



COUNTRY 

N/A 

N/A 



ASSIGNEE- INFORMATION : 
NAME 

TOKYO ELECTRON LTD 



COUNTRY 
N/A 



APPL-NO: 



JP2000345008 



APPL-DATE: 



November 13, 2 000 



INT-CL (IPC) : H01L021/3065, B01J019/08 , C23C016/44 , H05H001/46 



ABSTRACT: 

PROBLEM TO BE SOLVED: To overcome the problem of a prior art such that 
plasma processing is affected adversely when the surface of a shield member 9 
is cut off partially by plasma and the surface treatment film is eliminated 
and, since a decision is made that the life of the shield member 9 has expired 
even when a limited part thereof is cut off, the shield member 9 must be 
replaced and a high cost is imposed for replacing the shield member 9. 

SOLUTION: The plasma processing apparatus 10 comprises a lower electrode 12 
for supporting a wafer W in a chamber 11, a member 19 for shielding the inner 
circumferential surface of the chamber 11 from plasma for processing the wafer 
W supported by the lower electrode 12, and a baffle plate 18 disposed in a gap 
between the shielding member 19 and the lower electrode 12 in order to 
discharge gas in the chamber 11 while diffusing, wherein a resin plate 20 is 
fixed replaceably to the inner circumferential surface of the shielding member 
19, and the resin plate 20 is imparted with a compressive stress in the 
circumferential direction . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] L . . . . A 

[Industrial Application] This invention relates to the plasma treatment equipment which raised the 
maintenance nature of the inner skin of a processing container, and its assembly approach in more detail 
about plasma treatment equipment and its assembly approach. 

[0002] , . 

[Description of the Prior Art] Plasma treatment equipment For example, the processing container 1 of 
the airtight structure which can hold a predetermined degree of vacuum as shown in drawing 6 (a 
"chamber" is called hereafter.), The lower electrode 2 which serves as the installation base arranged at 
base 1 A of this chamber 1, It has the up electrode 3 arranged in parallel with the lower electrode 2 above 
this lower electrode 2, and from the up electrode 3, into the chamber 1, the gas for plasma treatment, 
such as etching, is supplied, as A of this drawing shows. RF generator 4 for bias generating is connected 
to the lower electrode 2 through adjustment machine 4A, and RF generator 5 for plasma generating is 
connected to the up electrode 3 through adjustment machine 5 A. And supplying the gas for plasma 
treatment from the up electrode 3, each high-frequency power is impressed to the vertical two electrodes 
2 and 3, the up-and-down electrode 2 and the plasma predetermined between three are generated, and 
the gas after use is exhausted from exhaust-port IB, as an arrow head B shows. 
[0003] Moreover, tubed supporter material 6A which penetrates the central hole of base 1A of a 
chamber 1 is connected to the lower electrode 2, and it connects with drive 6B which has a ball screw 
etc. in the lower part of base 1 A. Bellows 7 is attached between the periphery of supporter material 6A 
upper limit, and base 1 A. Therefore, the lower electrode 2 goes up and down through drive 6B within a 
chamber 1,'and when performing plasma treatment, the lower electrode 2 has formed the clearance 
predetermined between the up electrodes 3. 

[0004] The ring-like baffle plate 8 is attached near the upper limit of the lower electrode 2, and the gas 
after use is discharged from plasma treatment section 1C in a chamber 1 to exhaust air section IB 
through a baffle plate 8. Moreover, the covered member 9 was attached in the inner skin of a chamber 1 
removable, and the inner skin of a chamber 1 is protected by the covered member 9. The covered 
member 9 prevents a chamber 1 from an ion attack, and prevents deposition in chamber 1 internal 
surface of a plasma by-product, and is raising the cleaning nature of a chamber 1 . This covered member 
9 is fundamentally formed with the ingredient of the same quality of the material as a chamber 1, and 
surface treatment is performed to that front face identically to a chamber 1. For example, if the front face 
of a chamber 1 is the thing made from aluminum by which alumite processing was carried out, it is 
formed of the aluminum by which alumite processing also of the covered member 9 was carried out 
similarly. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since there was a possibility of having a bad 
influence on plasma treatment when surface [ a part of ] is shaved off by the plasma and the surface 
treatment film is lost, even if the covered member 9 was the part to which the shaved-off part was 
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restricted conventionally, it was judged to be the life of the covered member 9 at the time, and when 
kicking it had the technical problem exchanged for the covered member 9 that it did not become. And 
since the manufacturing cost of covered member 9 the very thing was expensive, the technical problem 
that the exchange cost of the covered member 9 became high occurred. 

[0006] This invention was made in order to solve the above-mentioned technical problem, and it can be 
prevented from damage by the internal surface of a processing container, or the plasma of a covered 
member, and a covered member can be repeated and used for it. As a result, it can contribute to 
reduction of plasma treatment cost, and aims at offering the plasma treatment equipment which can 
moreover prevent deposition in the processing container inner skin of a plasma by-product, and can raise 
cleaning nature, and its assembly approach. 

[0007] . ,. . . , 

[Means for Solving the Problem] The plasma treatment equipment of this invention according to claim 1 
is characterized by having generated the plasma within the processing container, and having equipped 
the inner skin in contact with the plasma of the above-mentioned processing container with the resin 
plate exchangeable in the plasma treatment equipment which performs plasma treatment to the 
processed object arranged in the above-mentioned processing container, and giving the compressive 
stress of a hoop direction to the above-mentioned resin plate. 

[0008] Moreover, the plasma treatment equipment of this invention according to claim 2 The covered 
member which covers the inner skin of the above-mentioned processing container from the plasma for 
processing the base material which supports a processed object within a processing container, and the 
processed object supported with this base material, It is characterized by having been arranged in the 
clearance between this covered member and the above-mentioned base material, having equipped the 
inner skin of the above-mentioned covered member with the resin plate exchangeable in plasma 
treatment equipment equipped with the distributor which distributes and discharges the gas in a 
processing container, and giving the compressive stress of a hoop direction to the above-mentioned resin 
plate. 

[0009] Moreover, the plasma treatment equipment of this invention according to claim 3 is characterized 
by equipping with the above-mentioned resin plate the above-mentioned covered member located in the 
plasma field divided with the above-mentioned distributor at least in invention according to claim 2. 
[0010] Moreover, the plasma treatment equipment of this invention according to claim 4 is characterized 
by forming the above-mentioned resin plate band-like or in the shape of a cylinder in invention given in 
any 1 term of claim 1 - claim 3. 

[001 1] Moreover, the plasma treatment equipment of this invention according to claim 5. is characterized 
by setting up the periphery die length of the resin plate formed in the shape of . a cylinder from the above- 
mentioned band-like resin plate, or the cylinder resin plate of the above in invention given in any 1 term 
of claim 1 - claim 4 for a long time 0.1 to 0.4% than the periphery length of the inner skin of the above- 
mentioned processing container, or the inner skin of the above-mentioned covered member. 
[0012] Moreover, the assembly approach of the plasma treatment equipment of this invention according 
to claim 6 It is the approach of assembling the plasma treatment equipment which performs plasma 
treatment to the processed object which was made to generate the plasma within a processing container 
and has been ananged in the above-mentioned processing container. The process which forms the both 
ends of a band-like resin plate in the shape of [ which has periphery die length / in piles / longer than the 
inner circumference die length of the above-mentioned processing container ] a cylinder, With the 
process which it is made to bend inside and sets some cylinder resin plates of the above by the inside of 
the above-mentioned processing container, it is characterized by having the process which is made to 
restore the sagged resin plate in the shape of [ original ] a cylinder, and gives the compressive stress of a 
hoop direction to the above-mentioned resin plate the account of a top. 

[0013] Moreover, the assembly approach of the plasma treatment equipment of this invention according 
to claim 7 It is the approach of assembling the plasma treatment equipment which performs plasma 
treatment to the processed object which was made to generate the plasma within a processing container 
and has been ananged in the above-mentioned processing container. The process which it is made to 
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bend inside and sets some resin plates of the shape of a cylinder which has periphery die length longer 
than the inner circumference die length of the above-mentioned processing container by the inside of the 
above-mentioned processing container, It is characterized by having the process whuch is made to 
restore the sagged resin plate in the shape of [ original ] a cylinder, and gives the compressive stress of a 
hoop direction to the above-mentioned resin plate the account of a top. 

[0014] Moreover, the assembly approach of the plasma treatment equipment of this invention according 
to claim 8 The covered member which covers the inner skin of the above-mentioned processing 
container from the plasma for processing the base material which supports a proces sed object within a 
processing container, and the processed object supported with this base material, Tine process which is 
the approach of assembling the plasma treatment equipment equipped with the resin plate by the inner 
skin of this covered member exchangeable, and forms the both ends of a band-like iresin plate in the 
shape of [ which has periphery die length / in piles / longer than the inner circumference die length of 
the above-mentioned covered member ] a cylinder, With the process which it is made to bend inside and 
sets some cylinder resin plates of the above by the inside of the above-mentioned covered member, it is 
characterized by having the process which is made to restore the sagged resin plate in the shape of 
[ original ] a cylinder, and gives the compressive stress of a hoop direction to the above-mentioned resin 
plate the account of a top. 

[0015] Moreover, the assembly approach of the plasma treatment equipment of this invention according 
to claim 9 The covered member which covers the inner skin of the above-mentioned processing 
container from the plasma for processing the base material which supports a processed object within a 
processing container, and the processed object supported with this base material, It is the approach of 
assembling the plasma treatment equipment equipped with the resin plate by the inner skin of this 
covered member exchangeable. The process which it is made to bend inside and sets some resin plates 
of the shape of a cylinder which has periphery die length longer than the inner circuimference die length 
of the above-mentioned covered member by the inside of the above-mentioned covered member, It is 
characterized by having the process which is made to restore the sagged resin plate in the shape of 
[ original ] a cylinder, and gives the compressive stress of a hoop direction to the aTbove-mentioned resin 
plate the account of a top. 
[0016] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the operation gestalt 
shown in drawing 1 - drawing 5 . The plasma treatment equipment 10 of this operation gestalt is 
equipped with the lower electrode 12 which lays Wafer W within a chamber 1 1 and a chamber 1 1 as 
shown in drawing 1 and which can be gone up and down, and the up electrode 13 arranged in parallel 
with the lower electrode 12 above this lower electrode 12, and basic structure is constituted according to 
conventional plasma treatment equipment. RF generator 14 for bias generating is connected to the lower 
electrode 12 through adjustment machine 14A, and RF generator 15 for plasma generating is connected 
to the up electrode 1 3 through adjustment machine 1 5A. The front face of the lower electrode 12 is 
equipped with the electrostatic chuck 16, and electrostatic adsorption of the wafer W is carried out with 
the high voltage from DC-power-supply 16A. 

[0017] Moreover, focal ring 12A which consists of ceramics, such as silicon carbide, is arranged in the 
periphery edge of the lower electrode 12, and he is trying to bring together the plasma generated 
between the lower electrode 12 and the up electrode 13 through focal ring 12A in "Wafer W. Moreover, 
protective cover 12B which becomes a part in contact with the plasma of the lower electrode 12 from a 
quartz was covered, and the lower electrode 12 is protected from the plasma by protective cover 12B. It 
has centrum 13 A, the gas for processing is received from gas receipt hole 13B of the center of a top face, 
and the up electrode 13 supplies the gas for processing for example, into a chamber 1 1 from feed-holes 
13D formed in the lower 13C. In addition, in drawing 1 , 17 is bellows. 

[0018] The circular ring-like distributor (baffle plate) 18 is attached in the upper limit section of the 
above-mentioned lower electrode 12, and he is trying to discharge the gas after plasma treatment from 
plasma treatment section 1 1 A to the exhaust air section 1 IB side through hole 18A formed over the 
perimeter of a baffle plate 1 8. This baffle plate 1 8 is formed of the aluminum by which alumite . 
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processing was carried out, for example. 

[0019] It **, and as shown in drawing 1 , the up inner skin of the above-mentioned chamber 1 1 is 
equipped with the tubed covered member 19 which has a flange in upper limit. The front face was 
formed of the aluminum by which alumite processing was carried out, and this covered member 19 has 
covered the inner skin of a chamber 11. Furthermore, with this operation gestalt, the inner skin of the 
covered member 19 is equipped with the resin plate 20 exchangeable. This resin plate 20 is formed with 
heat resistant resin. Although it will not be restricted especially if it is heat resistant resin, 
polyimidoamide system resin, tetrafluoroethylene system resin, etc., such as polyimide system resin, 
such as BESUPERU (trade name of Du Pont), and SERAZORU (trade name of Clariant, LTD.), are 
preferably used as a resin plate 20, for example. In addition, the ingredient of the covered member 19 is 
chosen according to the quality of the material of a chamber 1 1 . 

[0020] The above-mentioned resin plate 20 is formed in band-like as shown in drawing 2 . The thin- 
walled part which turns into the polymerization sections 20A and 20B as shown in (a) of this drawing 
and (b) is formed in the both ends. And after rounding off the resin plate 20 as shown in (c) of this 
drawing in case the covered member 19 is equipped with the resin plate 20, as shown in this drawing 
(d), the polymerization sections 20 A and 20B of both ends are piled up, and it forms in the shape of a 
cylinder. The periphery die length before equipping the covered member 19 with the band-like resin 
plate 20 in the phase formed in the shape of a cylinder is set up for a long time 0.1 to 0.4% than the 
inner circumference die length of the covered member 19. Thus, by setting up the periphery die length 
of the resin plate 20 formed in the shape of a cylinder in piles in the polymerization sections 20A and 
20B for a long time than the inner circumference die length of the covered member 19 Since one end 
face is in contact with the step of the polymerization section of another side in the part with which the 
polymerization sections 20 A and 20B lapped when the covered member 19 is equipped with the resin 
plate 20, The compressive stress of the hoop direction shown by the arrow head of this drawing (d) in 
the resin plate 20 works, and the resin plate 20 sticks at the covered member 19, and ceases to separate 
from the covered member 19. Moreover, the die length of the cross direction of the resin plate 20 is set 
as the dimension which covers the inner skin of the covered member 19 with an upper field rather than 
the baffle plate 1 8 at the time of plasma treatment at least, and it is made not to be soon put in the 
covered member 19 at the plasma. It sets up for a long time than this width-of-face dimension, and 
having reached caudad is more desirable than a baffle plate 18. Although the thickness of the resin plate 
20 can be set up suitably, it is desirable to set it as about 1.5-2.0mm on manufacture. In addition, in 
drawing 2 , 20C is a hole corresponding to the aperture for terminal point detection. 
[0021] By the way, it is very important for the above-mentioned band-like resin plate 20 to set up the 
dimension of a longitudinal direction with high precision. Even if the die length is too long and it is too 
short, it is difficult to make it equip, where the resin plate 20 is stuck to the covered member 19. So, 
with this operation gestalt, the die length of the resin plate 20 is strictly set up using the fixture 50 shown 
in drawing 3 . This fixture 50 has the thick setting member 52 pinched with the plates 51 and 51 and 
both [ these ] the plates 51 and 51 of the pair formed in the shape of a long picture of aluminum, two or 
more screw members 53 which carry out connection immobilization of both the plates 51 and 51 where 
the thick setting member 52 is pinched, and the stop plate 54 which plugs up the end of both the plates 
5 1 and 5 1 . Moreover, inside the crosswise upper limit of both the plates 5 1 and 5 1 , the taper sides 5 1 A 
and 5 1 A are formed, and it has become a guide side at the time of these taper sides 51 A and 51 A 
inserting the resin plate 20 into a fixture 50. This fixture 50 is saved in a thermostatic chamber (not 
shown), and is changed into the condition that it is always used at fixed temperature (for example, 23**3 
degrees C), and the die length of the resin plate 20 can be set up strictly. When setting up the dimension 
of the resin plate 20, the resin plate 20 is inserted between both the plates 51 of a fixture 50, and 5 1 , and 
the end is made to contact the stop plate 54. From the other end of a fixture 50, the resin plate 20 can be 
strictly set as predetermined die length because the other end judges a part for a projection and a lobe 
slightly to the resin plate 20. Moreover, this fixture 50 can also be used as a fixture for outgoing 
inspections. 

[0022] Next, it explains, referring to drawing 4 about the approach of equipping the covered member 19 
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with the band-like resin plate 20. The polymerization sections 20A and 20B of the both ends of the 
band-like resin plate 20 are piled up, and it is made the shape of a cylinder The shape of a part of 
cylinder is sagged inside, and it is made to be easy to enter into the covered member 19 so that it may be 
shown in drawing 4 in this condition. Subsequently, as the arrow head of this drawing shows after 
putting the part of the shape of a cylinder of the resin plate 20 on the inner skin of the covered member 
19 the part which bent inside is put back to the inner skin side of the covered member 19, it restores to a 
cylinder condition, and the resin plate 20 perimeter is stuck to the inner skin of the covered member 19. 
Since the periphery die length of the cylinder-like resin plate 20 is set up for a long time 0.1 to 0.4 / 0 
than the inner circumference die length of the covered member 19, While compressive stress works to 
that hoop direction in the condition of having stuck with the covered member 19, that reaction force 
works to the hoop direction of the cylinder-like resin plate 20, as a result the resin plate 20 expands the 
diameter of the resin plate 20, it is firmly stuck to the inner skin of the covered member 19, and, at this 
rate will be in the condition of not separating simply from the covered member 19. In addition, in 
drawing 4 , step 19A formed in the inner skin of the covered member 19 is a step which the lower limit 
of the resin member 20 contacts. . 
r0023] When the inner skin of a chamber 1 1 is equipped with the covered member 19 equipped with the 
above-mentioned resin plate 20, as shown in drawing^ , the plasma treatment equipment 10 by which 
the inner skin of the chamber 1 1 of a plasma generating field was covered with the resin plate 20 is 
constituted. If plasma treatment is performed to Wafer W using this plasma treatment equipment 10, the 
ion in the plasma will attack the inner skin of a chamber 1 1 according to the potential difference of 
plasma potential and the ground potential of a chamber 1 1 . However, since the covered member 1 9 with 
which the inner skin of a chamber 1 1 was equipped is covered with this operation gestalt by the resin 
plate 20, the resin plate 20 falls victim and prevents damage on the covered member 19. Moreover, since 
ion does not carry out the direct attack of the covered member 19 like before, the particle resulting from 
an ion spatter cannot occur from the covered member 19, and can raise the yield of plasma treatment. 
When the resin plate 20 is exhausted by plasma treatment, covered member 19 the very thing can be 
repeatedly used only by exchanging the resin plate 20. And since the resin plate 20 can be easily 
detached and attached to the covered member 19, in an equipment site, the resin plate 20 is easily 

exchangeable. . . , ... , , . x . ., . 

[0024] Moreover, if a by-product occurs in the plasma, this by-product will be deposited on the inner 
skin of the resin plate 20, and a by-product will not deposit it on the covered member 19 directly . 
Therefore, in case a chamber 1 1 is cleaned, it is not necessary to clean this part only by exchanging the 
resin plate 20, and cleaning nature can be raised. ■ 
[0025] Since the inner skin of the covered member 19 was equipped with the resin plate 20 
exchangeable according to this operation gestalt as explained above, and the compressive stress of a 
hoop direction was given to the resin plate 20, it can prevent that the plasma turns between the resin 
plate 20 and the covered member 19, and the covered member 19 is damaged. Moreover, smce the 
expensive covered member 19 can be repeated as it is and can be used only by exchanging the resin 
plate 20 even if the resin plate 20 wears out, it can contribute to the cost reduction of plasma treatment. 
The exchange of the resin plate 20 itself can be performed easily in an equipment site. Moreover, smce a 
plasma by-product is deposited on the resin plate 20 and is not directly deposited on the covered 
member 19 it can omit cleaning of chamber .1 1 inner skin by exchange of the resin plate 20 by plasma 
damage, and can raise cleaning nature. Moreover, the resin plate 10 is lightweight, and in order that it 
moreover may not take a tooth space, the storage as spare parts is easy for it. 
[0026] Moreover, drawing! is drawing showing the condition of equippmg the covered member 19 
with resin plate 20* concerning other operation gestalten of this invention. This resin plate 20' is formed 
in the shape of a cylinder from the beginning. The die length of the hoop direction is the same die length 
as the case where the band-like resin plate 20 is made into the shape of a cylinder. That is, the periphery 
die length before equipping the covered member 1 9 is longer than the inner circumference die length of 
the covered member 19 0.1 to 0.4%, and cylinder-like resin plate 20' is set up. It equips with resin plate 
20' into the covered member 19, sagging a part of cylinder-like resin plate 20' mside like the case where 
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it is shown in drawing 4 , in equipping the covered member 19 with resin plate 20' of the shape of this 
cylinder. If equipped with resin plate 20', while the compressive stress of a hoop direction acts on resin 
plate 20', the force of making the diameter of resin plate 20' expanding will act, and resin plate 20' will 
stick with the covered member 19. Also in this operation gestalt, the same operation effectiveness as the 
above-mentioned operation gestalt can be expected. In addition, in drawing 5 , step 19A formed in the 
inner skin of the covered member 19 is a step which the lower limit of the resin member 20 contacts. 
[0027] In addition, although each above-mentioned operation gestalt explained the case where the 
covered member 19 was equipped with the resin plate 20 and 20', if the internal surface of a chamber 
(processing container) is equipped with a direct resin plate by the same approach as each above- 
mentioned operation gestalt when there is no covered member, the same operation effectiveness as each 
above-mentioned operation gestalt can be expected. Moreover, this invention is applicable to all the 
plasma treatment equipments. 
[0028] 

[Effect of the Invention] According to invention of this invention according to claim 1 to 9, it can 
prevent from damage by the internal surface of a processing container, or the plasma of a covered 
member, and a processing container or a covered member can be repeated and used. As a result, it can 
contribute to reduction of plasma treatment cost, and the plasma treatment equipment which can 
moreover prevent deposition in the processing container inner skin of a plasma by-product, and can raise 
the cleaning nature of a processing container or a covered member, and its assembly approach can be 
offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . . . , . iU 

[Claim 1] Plasma treatment equipment characterized by having generated the plasma within the 
processing container, and having equipped the inner skin in contact with the plasma of the above- 
mentioned processing container with the resin plate exchangeable in the plasma treatment equipment 
which performs plasma treatment to the processed object arranged in the above-mentioned processing 
container, and giving the compressive stress of a hoop direction to the above-mentioned resin plate. 
[Claim 2] The covered member which covers the inner skin of the above-mentioned processing 
container from the plasma for processing the base material which supports a processed object within a 
processing container, and the processed object supported with this base material, In plasma treatment 
equipment equipped with the distributor which is arranged in the clearance between this covered 
member and the above-mentioned base material, and distributes and discharges the gas in a processing 
container Plasma treatment equipment characterized by having equipped the inner skin of the above- 
mentioned covered member with the resin plate exchangeable, and giving the compressive stress of a 
hoop direction to the above-mentioned resin plate. 

[Claim 3] Plasma treatment equipment according to claim 2 charactenzed by equipping with the above- 
mentioned resin plate the above-mentioned covered member located in the plasma field divided with the 
above-mentioned distributor at least. 

[Claim 4] Plasma treatment equipment given in any 1 term of claim 1 charactenzed by forming the 
above-mentioned resin plate band-like or in the shape of a cylinder - claim 3. 
[Claim 5] Plasma treatment equipment given in any 1 term of claim 1 characterized by setting up the 
periphery die length of the resin plate formed in the shape of a cylinder from the above-mentioned band- 
like resin plate, or the cylinder resin plate of the above for a long time 0.1 to 0.4% than the periphery 
length of the inner skin of the above-mentioned processing container, or the inner skin of the above- 
mentioned covered member - claim 4. 

[Claim 6] It is the approach of assembling the plasma treatment equipment which performs plasma 
treatment to the processed object which was made to generate the plasma within a processing container 
and has been arranged in the above-mentioned processing container. The process which forms the both 
ends of a band-like resin plate in the shape of [ which has periphery die length / in piles / longer than the 
inner circumference die length of the above-mentioned processing container ] a cylinder, The assembly 
approach of the plasma treatment equipment characterized by having the process which it is made to 
bend inside and sets some cylinder resin plates of the above by the inside of the above-mentioned 
processing container, and the process which is made to restore the resin plate sagged the account of a top 
in the shape of [ original ] a cylinder, and gives the compressive stress of a hoop direction to the above- 
mentioned resin plate, i 
[Claim 7] It is the approach of assembling the plasma treatment equipment which performs plasma 
treatment to the processed object which was made to generate the plasma within a processing container 
and has been arranged in the above-mentioned processing container. The process which it is made to 
bend inside and sets some resin plates of the shape of a cylinder which has periphery die length longer 
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than the inner circumference die length of the above-mentioned processing container by the inside of the 
above-mentioned processing container, The assembly approach of the plasma treatment equipment 
characterized by having the process which is made to restore the resin plate sagged the account of a top 
in the shape of [ original ] a cylinder, and gives the compressive stress of a hoop direction to the above- 
mentioned resin plate. 

TClaim 8] The covered member which covers the inner skin of the above-mentioned processing 
container from the plasma for processing the base material which supports a processed object within a 
processing container, and the processed object supported with this base matenal, The process which is 
the approach of assembling the plasma treatment equipment equipped with the resin plate by the inner 
skin of this covered member exchangeable, and forms the both ends of a band-like resin plate m the 
shape of [ which has periphery die length / in piles / longer than the inner circumference die length of 
the above-mentioned covered member ] a cylinder, The assembly approach of the plasma treatment 
equipment characterized by having the process which it is made to bend inside and sets some cylinder 
resin plates of the above by the inside of the above-mentioned covered member, and the process which 
is made to restore the resin plate sagged the account of a top in the shape of [ original ] a cylinder, and 
gives the compressive stress of a hoop direction to the above-mentioned resm plate. 
[Claim 9] The covered member which covers the inner skin of the above-mentioned processing 
container from the plasma for processing the base material which supports a processed object within a 
processing container, and the processed object supported with this base material, It is the approach of 
assembling the plasma treatment equipment equipped with the resin plate by the inner skin of this 
covered member exchangeable. The process which it is made to bend inside and sets some resin plates 
of the shape of a cylinder which has periphery die length longer than the inner circumference die length 
of the above-mentioned covered member by the inside of the above-mentioned covered member, The 
assembly approach of the plasma treatment equipment characterized by having the process which is 
made to restore the resin plate sagged the account of a top in the shape of [ original ] a cylinder, and 
gives the compressive stress of a hoop direction to the above-mentioned resin plate. 



[Translation done.] 
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